As an exploratory investigation of antitumor-promoting catechins, we tried to synthesize the (Ϫ)-epigallocatechins (EGCs) possessing an acyl group.
Results and Disscussion
The antitumor-promoting efficacy of the synthetic 3-Oacyl-(ϩ)-catechins was estimated by measuring the inhibitory effects against the activation of EBV-EA in Raji cells induced by 12-O-tetradecanoylphorbol-13-acetate (TPA). The assays were performed in triplicate for each compound. No sample exhibited significant toxicity against Raji cells. As shown in Table 1 , the (ϩ)-catechin derivatives 11, 5, and 6 with an acyl chain of carbon atoms C 8 -C 11 had more effect (percentage EBV-EA activationsϭ7.2, 8.8, and 10.7%, respectively) than the original (ϩ)-catechin (1) (21.6%) at 1ϫ10 3 mol ratios/TPA although they were slightly less effective than the corresponding (Ϫ)-EGC derivatives (percentage activationsϭ5.0-9.3%). 1) Furthermore, either shortening C 8 (in 5) or lengthening C 10 (in 6) led to a reduction in the inhibitory activity as in the case of 3-O-acyl-(Ϫ)-EGCs. Therefore the (ϩ)-catechin derivatives possessing an acyl chain of carbon atoms C 8 to C 11 could be substitutes for the corresponding 3-O-acyl-(Ϫ)-EGCs.
Experimental
General Procedures IR spectra were recorded on Shimadzu FTIR-8400 infrared spectrophotometer. Optical rotations were measured with JASCO MODEL PTC-102 polarimeter. Low resolution (LR)-and high-resolution (HR)-FAB-MS spectra were recorded on a JEOL Tandem MStation JMS-700.
1 H-NMR spectra were recorded on JEOL EX-270 (270 MHz) and JEOL EX-400 (400 MHz) instruments using CD 3 OD and tetramethylsilane (TMS) as an internal standard. Analytical TLC was performed using Silica gel 60 F 254 (Merck, 0.25 mm). Preparative HPLC was performed with an LC-908 (Japan Analytical Industry, Co. Ltd.) using a GS-320 column (21.5 mm i.d.ϫ500 mm) and MeOH as an eluent.
General Procedure for the Synthesis of 3-O-Acyl-(؉)-catechins (ϩ)-Catechin (1) (purified from Gambir (super grade) containing 1 at ca. 40 wt%) (3.51 mmol), acid chloride (1.70 mmol), and trifluoroacetic acid (3.50 mmol) were dissolved in tetrahydrofuran (10 ml), and the solution was stirred for 24 h under Ar gas. The reaction mixture was diluted with CHCl 3 -MeOH (3 : 1) and washed five times with water. The organic layer was concentrated in vacuo to give a residue, which was purified by preparative HPLC with MeOH as an eluent, followed by freeze-drying, giving a white powder. a) Mol ratio/TPA (32 pmolϭ20 ng/ml), 1000 mol ratioϭ32 nmol, 500 mol ratioϭ16 nmol, 100 mol ratioϭ3. EBV-EA Activation Assay 3-O-Acyl-(ϩ)-catechins were assessed for the inhibitory effects on the EBV-EA activation as reported previously. 8, 9) The assays were performed in triplicate for each sample. No sample exhibited significant toxicity against Raji cells. The viability of the cells was assayed against treated cells using the trypan blue dye staining method.
